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The effects of a new nonpharmacological method of treating insomnia — “brain 

music” — were studied. The method is based on the transformation of the EEG into 

music using a special algorithm developed by the authors. Sleep polygrams were 

recorded and analyzed, and EEG segments corresponding to different sleep phases 

were identified using standard criteria, and were transformed into music. Patients 

listened to the resulting audiocassettes before going to sleep. Clinical, questionnaire, 

psychological, and electro-physiological (polysomnographic, 

electroencephalographic) methods were used before and after 15-day treatment 

courses in 58 patients with insomnia, who were divided into two groups: group 1 (44 

patients) formed the experimental group, and group 2 (14 patients) formed the 

“placebo” group (in whom the “brain music” of a different patient was used). “Brain 

music" was found to have positive effects in more than 80% of the insomniac patients 

both from the point of view of subjective sensations and in terms of objective studies, 

i.e. neuropsychological and neurophysiological investigations. The high efficacy of 

“brain music” in patients with insomnia was combined with an absence of side effects 

and complications. 

 

Sleep disturbances are common in the present world. Special questionnaire 

studies conducted in a variety of countries have shown that 38-45% of the population 

have inadequate sleep, and nearly a third of the population suffers from episodic or 

continuous sleep disturbance, needing specialist treatment [3]. Some 1.5-3% of the 

population constantly and 25-29% episodically take sleeping pills [3, 4, 6]. 

Sleep disturbances mostly consist of insomnia. Insomnia is defined as a state of 

having difficulty going to sleep and remaining asleep, and is often combined with 

daytime weakness, exhaustion, and reduced work capacity [3, 5]. 

The treatment of insomnia is currently dominated by pharmacological methods 

[1, 3, 4, 6, 8]. Problems arising from these methods include the development of 

tolerance, dependence, somatic complications, etc. Thus, the development of non-

pharmacological methods is very relevant. Diverse therapeutic approaches have been 

suggested, including various types of electrical stimulation, phototherapy, 

psychotherapy, and acupuncture/reflexology [1, 2]. 

The aim of the present work was to study the effects of a "brain music" program 

on patients with insomnia. 

General Features of the Program. The “brain music” program was created on 

the basis of our 1991 suggestion for transforming the spontaneous bioelectrical activity 

of the brain — the EEG — into music. The program was developed by D. G. Gavrilov 

(Brain Sound Compiler, ©1992-1996) to operate in Windows (versions 3.0, 3.11, 95) 

for IBM-compatible personal computers. 

                                                           

* The material in this paper has been presented previously, at the Second International 

Meeting on Psychiatry and the Central Nervous System, November 2, 1994, Paris. 

 



The program allows the following functions: recording of 16-channel EEG 

traces; analysis of three types of spectral analysis based on rapid Fourier 

transformation; automatic and/or manual removal of artifacts; numerical expression of 

percentage powers for the main frequency ranges (Δ, Θ, α, β1 and β2) in each lead; 

identification of the frequency at which power is maximal, for each lead; transformation 

of the EEG into music (18 different transformation algorithms); selection of one of 120 

musical instruments for each channel; changes in the musical tempo; variation in the 

volume of each channel; transposition of the music of each channel to different octaves; 

changes in various musical parameters (legato-staccato, addition of major and minor 

chords, etc.); analysis of the note patterns of each channel. The result is the creation of 

a “musical map” of the main functional states of a human being — hyperactive, active, 

and relaxed consciousness, and slow and rapid sleep, with subsequent exposure to the 

resulting “brain music” with the aim of inducing the corresponding functional state. 

The “brain music” program includes elements of music therapy and biological 

feedback, but there are a number of differences from these methods for regulating 

functional states. 

 

TABLE 1. Dynamics of Subjective Sleep Characteristics (in Points) during 

“Brain Music” Treatment 

Parameter Baseline After first 

listening session 

After course  

of treatment 

Time to go to sleep 2,9 3,3* 3,9* ** 

Duration of sleep 2,6 3,1* 3,9* ** 

Number of nocturnal 

wakings 

3,4 3,8 4,4* ** 

Sleep quality 3,1 3,5* 4,2* ** 

Number of dreams 3,5 4,0* 4,1* 

Quality of morning 

waking 

3,1 3,3 4,1* 

Total assessment 18,6 21* 24,6* ** 

 

Notes. Asterisks indicate significant differences (p<0.05); one asterisk is for 

comparisons with baseline, two for comparisons between the first listening session and 

the end of the treatment course. 

 

 

TABLE 2. Dynamics of Compressed Spectral EEG Analysis after “Brain Music” 

Treatment (Data on the Powers of Each Frequency Range are Shown as Percentages of 

the Total Power for Each Hemisphere) 

 

Range Before treatment After treatment 

Δ 7,4/8,3 5,4/5,2* 

Θ 16,9/19,6 13,2/15,4 

Α 42,7/38,1 54,3*/52,7* 

β1+β2 33,0/34,0 27,1*26,7* 

Δ+Θ/β1+β2 0,74/0,82 0,69/0,77 

 

Notes. The numerator shows the right hemisphere, and the denominator shows 

the left hemisphere; asterisks indicate significant changes within the appropriate 

hemisphere (p<0.05); significant differences compared with healthy subjects are 



underlined (p<0.05); significant differences between the right and left hemispheres are 

indicated in bold (p<0.05). 

 

TABLE 3. Dynamics of the Main Sleep Parameters in Insomniac Patients during “Brain 

Music” Treatment 

 

Measure Before treatment After treatment 

Sleep duration, min 324,5 431,2* 

Time to go to sleep, min 56,4 9,4* 

Waking during sleep, min 57,2 17,8* 

Number of wakings (per h of sleep) 3,8 1,6* 

Number of cycles completed 3,2 5,1* 

Number of movements per h of sleep 9,4 3,3* 

Δ sleep, min 32,8 67,6* 

Rapid sleep, min 58,7 96,5* 

 

Notes. Asterisks indicate significant differences (p<0.05 and 0.01). 

 

Patients were treated using the following scheme for recording EEG traces, 

processing them, and converting them into music: 

1) Four monopolar leads were used for recording EEG traces; left and right 

forehead and left and right center; visual analysis was performed (using a survey 

function) of all segments of EEG traces (for all channels) for selecting fragments and 

removing artifacts (movement, electrode, and other artifacts); from these edited EEG 

segments, fragments were selected for transformation into music; 

2) Piano (No. 1, “Acoustic Grand Piano”) was used for all leads; the playing 

rate of the melody was 120. 

A total of 58 patients with insomnia were studied. Patients for treatment did not 

have severe somatic or mental pathology, i.e., they did not have neurotic insomnia; 

patients with psychophysiological insomnia were also excluded. 

The results of treatment with “brain music” were assessed using double blind 

studies, in which the placebo consisted of “brain music” from another patient. Two 

groups were used. Group 1 (44 patients) listened to their own music, and group 2 (14 

patients) listened to placebo music. 

In group 1, 32 patients underwent the complete diagnostic and therapeutic cycle 

including polysomnography; in 12, the efficacy of treatment was assessed without 

polysomnography. All patients of group 2 underwent polysomnographic studies before 

and after treatment with “brain music”. Insomniac patients were aged from 18 to 60 

years (mean 43 years), and had body weights of 50-98 kg. The duration of illness ranged 

from 1 month to 20 years (mean 30 months), and the frequency of insomnia averaged 

5.4 times per week. Of the patients, 60.3% were women. All were right-handed. A 

variety of sleeping medications had been used by 85% of the patients, in most case 

benzodiazepines, and all noted the need to increase their daily doses, resulting in 

significant levels of restlessness. Various plant-derived sleeping medications had been 

used by 15% of patients. Treatment with “brain music” was conducted after patients 

had stopped taking all psychotropic agents (including sleeping pills) for at least two 

weeks. 

Complaints of difficulty going to sleep were recorded by 84.5% of patients, 

while 75.9% reported frequent night waking, and 51.7% had early morning waking. All 

three complaints were present simultaneously in 16 patients. 



The following investigations were performed: 

1) Clinical studies. The somatic, neurological, and mental status of patients was 

recorded, including the severity of pre-, intra- and post-sleep disturbances. 

2) Questionnaires. Patients were asked to complete a questionnaire to assist 

analysis of the effects of “brain music”; these used a five-point scale to assess the 

following parameters: time taken to go to sleep, duration of sleep, number of night 

wakings, quality of sleep, quantity of dreams, quality of morning waking (morning 

well-being); the maximum total number of points was 30. Questionnaires were 

completed on three occasions (baseline, after the first listening session, and after 

courses). 

3) Psychological testing. We used MMPI (Minnesota Multiphasic Personality 

Inventory) test, that could evaluate the actual psychic state and the peculiarities of 

personality and Spielberger test that could evaluate the personal and reactive anxiety. 

4) Electroencephalography: 

a) In the conscious state. EEG traces were recorded with subsequent compressed 

spectral analysis in the state of relaxed consciousness and during verbal and nonverbal 

tasks (for assessment of interhemisphere interactions). (Verbal tasks consisted of 

thinking of seven color names for each of seven letters, seven composers’ surnames for 

each of seven letters. The nonverbal task consisted of mental spatial rotation of a cube 

and pyramid with one shaded side, shown on a diagram, to make the shaped side at the 

front, at the back, at the side, and at the top.) Four monopolar EEG leads were recorded: 

from (he right and left forehead and from the right and left center. The power of the 

following frequency ranges were analyzed: Δ, Θ, α, β1 (13-20 Hz), and β2 (20-32 Hz). 

The dynamics of the absolute power levels of these frequency ranges were assessed, as 

were the dynamics of the relative power levels of each frequency range (as percentages 

of the total EEG power in each hemisphere). Additionally, the dynamics of the ratio of 

slow and rapid rhythms ((Δ + Θ)/(β1 + β2) was analyzed; this reflects [he interaction of 

the deactivating and activating systems of the brain. 

b) During sleep. Nocturnal polygraphic studies were performed, with recording 

of those parameters needed for identification of different phases of sleep: these included 

the EEG, the electrooculogram, and the electromyogram. EEG traces were recorded 

with four monopolar leads, on the left and right forehead and the left and right center. 

The significance of the measurements was evaluated using nonparametric 

statistical methods (the Wilcoxon and Wilcoxon-Mann-Whitney criteria). 

“Brain music” was obtained from insomniac patients as follows. The sleep 

program was analyzed and fragments of sleep stages and phases (at least 7 min, to allow 

for subsequent editing out of artifacts) were selected, these being the ones best fitting 

the standard criteria [5, 9]. From the edited traces, EEG fragments of the following 

duration were selected: 5 min for the second stage of sleep; 3 min for the Δ phase 

(including 1 min of the third and 2 min of the fourth stages of sleep); 2 min for the rapid 

sleep phase. A tape recorder was used to construct compositions consisting of 5 min of 

the second stage, 3 min of Δ sleep, 2 min of rapid sleep, and a further 3 min of the 

second stage. Patients listened to this composition each evening on lying down to sleep. 

Treatment courses lasted 15 days. 

The program for investigations and treatment was as follows: stage 1 (first day): 

interviews with patients, clinical examination, filling in of questionnaire for subjective 

evaluation of sleep, psychological tests, adaptation to nocturnal studies; stage 2 (second 

day): nocturnal polygraphic investigations; stage 3 (third day): creation of “brain 

music”; stage 4: questionnaire assessment of main sleep parameters in the morning after 



the first listening; stage 5 (at the end of treatment): repeat performance of all the studies 

listed above. 

Questionnaires showed that patients were not satisfied with the duration and 

quality of their sleep, or with the prolonged process of going to sleep. Psychological 

tests were used to assess patients as highly anxious (personal anxiety = 48 points, 

reactive anxiety = 56 points, compared with levels of 37 and 39 points respectively for 

healthy subjects of comparable age and gender; p<0.001). In the MPT test, the highest 

points on the personality profile were in scales 2 and 1 (heights no more than 70 Units), 

and the lowest point was on scale 9, indicating clear depressive tendencies and 

preoccupation with the state of health among patients of this group. However, all these 

tendencies were within the normal ranges. 

Compressed spectral EEG analysis of traces recorded from insomnia patients in 

the state of relaxed consciousness showed reductions in the absolute and relative 

powers of the α range, with an increase in the relative powers of the Θ and β1 + β2 

ranges. The coefficient of the interaction of slow and fast powers was higher in patients 

with insomnia than in healthy subjects. 

Verbal and nonverbal testing of insomnia patients gave results rather different 

from those obtained in healthy subjects There was greater deficit in the functional 

capacity of the right hemisphere in primary assessments of stimulus importance: in 

healthy subjects, the right hemisphere responded to nonverbal and verbal tasks, while 

in patients the right hemisphere responded only to nonverbal tasks. There were no 

differences in left hemisphere functions: both patients and healthy subjects produced 

left hemisphere responses only to verbal tasks. 

Polysomnographic investigations revealed significant changes in patients as 

compared to healthy subjects (only significant differences, at p<0.05, 0.01 and 0.001 

are given): there were reductions in the total duration of sleep, in the durations of Δ 

sleep and rapid sleep, and in the number of completed cycles, with increases in the time 

for going to sleep, waking during sleep, number of wakings, and movements during 

sleep. 

Thus, this set of clinical, psychological, and electrophysiological investigations 

of insomnia patients revealed objective signs of sleep disturbance in patients with 

depressive-hypochondriacal and anxious tendencies in their personality structures, 

along with changes in the ratios of activation and deactivating systems of the brain and 

features of interhemisphere interactions, which appear to provide the psychological and 

neurophysiological bases of insomnia. 

Group 1. Questionnaire assessment of the major sleep parameters showed that 

after the first episode of listening to “brain music”, positive changes occurred in nearly 

every sleep parameter, reaching statistical significance for improvements in sleep 

quality, in reductions in the time taken to go to sleep, as well as in decreases in the 

number of dreams (Table 1). By the end of courses of “brain music” therapy, all 

subjective characteristics of sleep were significantly improved, the greatest successes 

consisting of increases in the duration of sleep and increases in evaluations of sleep 

quality (150% and 130.2% respectively as compared with the baseline points scores). 

The smallest (but nonetheless statistically significant) effects of “brain music” were on 

the subjective evaluations of dream activity (117.1% of the baseline points score). The 

total point scores improved by one third, to 24.6 points (132.3% of baseline; see Table 

1). 

“Brain music” therapy significantly reduced the level of personal and reactive 

anxiety in patients (to 38 and 43 points respectively; p<0.01). The MPT test showed 



significant reductions in scales 2 and 1, along with increases in scale 9, which can be 

interpreted as reductions in depressive and hypochondriac tendencies. 

An important point is that assessment of therapeutic efficacy by patients and 

physicians were in almost complete agreement, with “excellent” or “good” results 

reported by 88.7% and 84.1% respectively. 

After treatment, there were increases in the power of the α range and reductions 

in the power of the β range, along with tendencies to reduce slow rhythm power 

(reaching significance in the left hemisphere) in both hemispheres (Table 2). The right 

hemisphere in patients showed restoration of primary assessment functions for 

nonverbal and verbal stimuli, though the rhythm pattern differed from that recorded 

from healthy subjects. 

Significant positive changes were obtained in sleep structure after treatment 

with “brain music” (Table 3). There were increases in the total duration of sleep, the 

duration of Δ sleep and the rapid phase of sleep, with reductions in movement activity 

during sleep; nocturnal waking time decreased, as did the number of wakings, and the 

number of completed sleep cycles increased. 

All 44 patients of group 1 preferred “brain music” to other pharmacological and 

nonpharmacological therapies. 

Group 2. Questionnaire evaluations of the main sleep parameters showed that 

the first session of listening to “brain music” produced positive changes in many sleep 

characteristics, reaching statistical significance for increases in sleep quality, reductions 

in the time taken to go to sleep, and increases in the duration of sleep. By the end of 

courses, all subjective sleep parameters showed significant improvements compared to 

baseline, though there were no significant changes in comparison to measurements 

taken after the first session. It is important to emphasize that improvements obtained 

immediately after the first session of listening and then showing no further 

improvement represents a typical example of the placebo effect [7]. It may be relevant 

that these changes were mainly attributable to seven patients (50%), in which they were 

most marked, while changes in the other seven patients were typical of the placebo 

effect. The total points score improved to 116.9% of the baseline value. 

Treatment of group 2 patients led to reductions in personal and reactive anxiety 

(to 47 and 55 points respectively); in seven patients, the magnitude of the decrease was 

similar to that in group 1, while the other seven patients showed insignificant changes. 

The MPT test gave significant reductions in scale 2, which can be interpreted as some 

decrease in depressive tendency. 

Analysis of the subjective evaluations of the results of “brain music” therapy by 

group 2 patients and physicians showed that these diverged in seven patients (patients 

reported very good effects and physicians reported small effects). In the other seven 

patients, assessments by physicians and patients were in accord (most of these 

evaluations were “intermediate” or “poor”). 

After courses of treatment, group 2 generally showed no other significant 

changes, apart from some increase in the α range power. However, seven patients with 

subjectively good responses to treatment showed reductions in the power of slow 

rhythms in both hemispheres. The right hemisphere in patients of this group did not 

show restoration of primary assessment functions for nonverbal or verbal tasks. 

In general, sleep structure in patients of group 2 did not change significantly. 

Seven patients with subjectively good responses to treatment had significant increases 

in the duration of sleep, and reductions in the time taken to go to sleep and the number 

of movements during sleep. 



Our study revealed the positive influence of this method of therapy on patients 

with insomnia not only by subjective point of view of a patient, but also takings into 

account the results of objective investigations. The psychological mechanisms of this 

positive effect consisted of a reduction in the levels of depression and anxiety, and the 

neurophysiological basis was an increase in the activity of the somnogenic systems of 

the brain, along with normalization of interhemisphere interactions and hemisphere 

functions (especially affecting the right hemisphere in terms of primary assessment of 

nonverbal and verbal tasks). 

An important factor supporting these results was the fact that a double-blind 

approach was used. Two tendencies were discerned in the group of patients presented 

with music derived from other patients: some patients (50%) obtained subjective and 

objective positive effects, while the remainder (50%) showed a clear placebo effect, 

with a positive subjective response after the first session of listening (without objective 

verification), with loss of this effect by the end of the treatment course. All these points 

indicate that the “brain music” program has a high placebo effect (50%), which is 

greater than the level usually seen [7]. This suggests a high psychotherapeutic potential 

for this program, which is in itself a positive aspect. 

Thus, the “brain music” program can be regarded as a highly effective, 

nonpharmacological approach to the treatment of insomnia (compared with the positive 

effects of contemporary somnogenic medications), as indicated by the results of a wide 

range of investigative methods, including electrophysiological and psychological 

methods. It is very important to note that while this program has significant therapeutic 

potential, there is no risk of producing side effects or complications. Further studies 

will allow a widening of the settings for use of program, with its significant potential 

for the therapy of anxiety and depressive disturbances. 
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